Artificial cell microcapsule for oral delivery of live bacterial cells for therapy: design, preparation, and in-vitro characterization.
Bacterial cells can be engineered to synthesize a wide array of disease modifying substrates such as cytokines, vaccines and antibodies; however, their use as an orally delivered therapeutic is limited by poor gastrointestinal (GI) survival and instigation of immunogenic response. Artificial cell microcapsules have been well studied as a means to overcome such problems, however, presently obtainable microcapsules have limitations. This study summarizes a novel microcapsule design specifying its preparation and GI stability in-vitro. Multilayer APPPA microcapsules were designed, prepared and characterized in-vitro for bacterial cell oral delivery using Lactobacillus reuteri cells as a model. Microcapsule structural integrity, mechanical stability, and GI survival studies were performed in simulated gastric (SGF) and intestinal (SIF) fluids in various pH conditions at 37.2 degrees C and compared with presently available alginate/poly-l-lysine/alginate (APA) microcapsules. HPLC was used for the microcapsule membrane permeability study. Results show that APPPA microcapsules can be prepared for bacterial cell encapsulation and are stable in simulated GI conditions. No microcapsule damage was reported when exposed to SGF and SIF for 12 hours at 250 rpm mechanical shaking at 37.2 degrees C. In addition, 93.2+/-2.3% and 98.9+/-0.6% of microcapsules were undamaged after 24 hours in SGF and SIF respectively. Microcapsule pH stability results show that 92.8+/-3.1% of microcapsules remained intact at pH 1, 3, 5, and 7 and no damage was observed at pH 9.0 when challenged for 24 hours. When exposed for 3 hours with 250 rpm shaking at 37.2 degrees C, no damage of the microcapsules in SGF and SIF at pH, 1,3,5,7, and 9 was observed. Compared to APA microcapsules, APPPA membranes showed superior GI stability and permeability for cell encapsulation. Novel APPPA microcapsules have superior features for oral delivery of live bacterial cells and they can be used for various clinical applications. However, further study such as membrane permeability, cytotoxicity, immune protection capacity, and suitability for live bacterial cell oral delivery in-vivo is required.